A Threshold Convective Event May 23 2003
A WES Case Study
WFO Reno Forecast Staff
(Compiled by Jim Fischer, SOO)

Background

This convective case has several interesting features not the least of which was, it did not produce severe weather. It did produce
near severe wind gusts at the Reno-Tahoe airport as the convection was dissipating late in the day. Also, the day was fairly typical of
thunderstorm patterns over the Reno CWA. Finally, because it was a day when severe weather did not occur it can serve as an
example of a threshold day, where if it was slightly more unstable or there were a few more dynamics or a bit more precipitable water,
severe weather might well have occurred. It should not be viewed as a lower threshold event however, below which severe weather
will not occur.

Introduction

The thunderstorms were well forecast by both the models and the forecasters the morning of the May 23rd, 2003. There was
convection the previous day. The atmosphere in the morning was unstable over the northern part of the CWA and there was a
moderate amount of precipitable water. Convection developed over several areas around Reno. The first convection was northeast of
Reno and over the Sierra, and north of Lake Tahoe near Truckee. The first cells identified by SCAN were at 2000Z 23May03. The last
lightning detected in the CWA was at 05Z 24May03. A wind gust of 43 mph from the SE was reported at 0328Z 24May03 at the Reno
NV airport, and a spotter estimated 50-60 mph wind approximately 10 miles south of the airport. Maximum reflectivity values during
event were 55-60dBz and VIL's were 25-30.

Synoptic Features

A 500 mb low was located along the southern California coast with a ridge over the desert southwest extending northwest into the
Great Basin (fig 1.). This upper air pattern was also associated with a diffluent wind flow aloft. At the surface, a thermal trough
extended over most of the Great Basin (fig. 2).

Preconditions of the Atmosphere

The 12Z 23 May 2003 sounding (fig. 3) at Reno, had a Lifted Index of -3.4, precipitable water of .53 in., CAPE of 662 J/Kg, and the K
index was 21. Above the inversion the temperatures were nearly dry adiabatic up to 500 mb. There was also some cooling from the
previous 24 hours, around the 500 mb level. This cooling was likely do to the previous days convection. A vertical wind shear was
present at 500 mb. It was not a classic inverted V sounding. The sounding 12 hours later at 00Z (fig. 4) was. Aviation model initial
analyzed LlI's over the CWA, from the 12Z GFS analysis (fig. 5) indicated a 0 LI contour with a northwest-southeast axis over Lake
Tahoe and the northern Sierra. An 850 mb theta-e contour of 324 degs K (fig. 6) was also over Lake Tahoe with the same orientation,
and there was a theta-e gradient over the area where thunderstorms would produce the gusty winds. The 12 hour forecast at 00Z (fig
7.) the theta-e ridge built to 340 degs K and the theta-e gradient became stronger.

Evolution of Convection

Convection started prior to 2000Z 23May03 with the first cell detected by SCAN at 2000Z. The strongest convection was along the
theta-e ridge west of Reno in the early afternoon. By 0015Z 24May03, a collapsing cell on the north end of Lake Tahoe produce
heavy rain at Truckee, reported by a HAM radio operator and created a "Sierra" outflow boundary (fig. 8). (These boundaries are
more complex than a traditional thunderstorm outflow. They are a combination of outflow and a thermal wind that develops between a
meso high in the rain cooled air of a collapsing thunderstorm over the higher terrain of the Sierra and the thermal trough over the
Nevada interior. They are commonly referred to as "the westerlies" by local forecasters and can last for hours after convection has
ended.) At 0045Z (fig. 9) the south end of the outflow intersected with a developing convective cell which will produce the strong wind
gust at the Reno airport. At that time, it was approximately 37 miles southeast of Reno. Another significant contribution to the
development of this cell was a terrain ridge line to the southeast of Reno. It is suspected that the initial trigger for the cell may have
been the outflow boundary, but the convection was enhanced as it traveled northwest over the ridge line. There were also moderate
west winds (discussed above) at Reno from earlier convection, feeding into the cell. At 0217Z the cell indicated it's maximum
reflectivity (fig. 10) and began collapsing. The cell continued to move northwest and the 0322Z radar image (fig. 11) was just prior to
the 43 mph wind gust at the Reno airport. There was also a spotter report at 0350Z which estimated wind gusts of 50-60 mph about
10 miles south of the Reno airport.

Conclusion

Typically, convection in the Reno CWA is not severe but how do we distinguish the days that are or might be from the days that
aren't? The typical methodology has been to study convection that produced severe weather and determine what values are
associated with it. In this approach we look at convection that did not produce severe weather but was very close to severe. While no
conclusion should be reached about the absolute values of the conditions prior to convection that day, this analysis and further study
may be able to provide a threshold of values which trigger a heightened awareness in the forecaster prior to convective outbreaks.

Figure 1


http://dev.wrh.noaa.gov/wrh/old/REVs311.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs31.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs38.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs35.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs39.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs36.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs34.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs37.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs31.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs33.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs310.jpg
http://dev.wrh.noaa.gov/wrh/old/REVs32.jpg

.
IFig. 1 7 3

AVN SO00OMB Height (dam) 2

Figure 2




//// ) 5 /




24 HE TEMP CHANGE

|

A ELATR

5]

%
i
:

I
I
908
|
1098

SiEet ]

=15 =18 =5 +8  +5 +18 +15

-PARCEL- T=FLCET MAXST4=58 mk MEAN
MOD PARCEL P= 258 nk

MOD PARCEL T/Td= 9E/35°F138/2°C
CONVECTIVE TEMP= 23°F

LIFTED INDEX= -3.4

CCL= 15468 ft ASLS 576 mk

LCL= 1&117 % nSlLs 561 mhk

LFC= 18117 ft ASL/S SE1 mk

MAX HAILSIZE= 4.5 cm/1.8 in

MAaX VERTICAL WELOCITY= 31 mss
EQUJL LEVEL= 37483 F+ ASLAZ2ZD mk
APPROX CLOUD TP= 4B423 ft ASL
POSITIVE ENERGY ABY LFC= EBZ J/KG
NEGATIVE EMERGY BLW LFC=NONE

BULK RICHARDSON WUMBER= 214.3

HODOGRAPH SPEED IM m/s FRECIF WATER= B.52 in

1" K-INDEx= 21
TOTALS INDEX= 4E
SWEAT IMDExR= 53
ORY MICROBURST POT=2: GET < 30 kts
FREEZIMG LEVWEL= 14179 ft ASL
WET-BULE ZERD HGT= 12129 ft ASL
B-5 KM AVG WIND= 12E8°/5 kts
B-5 KM STM MTN (3BR7S 1= 156974 kts
B=3 KM STH BEL HELICITY= 51 mZ/lz2
FORECAST MAX TEMP= 8EB9F
TRIGGER TEMP= 25°C/77°F
SOARING INDEX= 1358 ft min
MORPIASWINDE®R = B.,19/7

EaR R A R R R

KREV Skewt Fri 12:007 23-May-03

Figure 4




24 HR TEMP CHAMGE

=Ll

g

HODOGRAPH SPEED IN mes

Ge

PEECIF WATER= 8.48 in

K=IRDEX= 7

TOTALS INDEX= 43

SWEAT IMDEx= 26

DRY MICROBURST POT=2: GET < 238 kts
FREEZING LEVEL= 14559 ft ASL
WET-BULE ZERD HGT= 11838 ft ASL
B-& KM AVG WIND= 132°/7 kts

B-& KM ETH MTH (3BR73 )= 162°/5 kts
B-3 kH STH REL HELICITY= 2 w2/s52
FORECAET MAX TEMP=NA

TRICGER TEMP= 292C/B4F

SOARING INDEX=NA

MOPIAWINDEX = 8.15/31

-15 -18 -5 +8 +5 +1@ +15

-PARCEL- T=SFC3Td4=5FC

IHIT FARCEL P= BYE 83 2279 mE
IRIT: - PARCEL T#Td= B3/229F12B/ =000
CONYECTIVE TEMP= B%5°F

LIFTED INDEx= 8.3

CCL= 1888% ft ASLS SBT mk

LEL= 18377 ft ASL/ 511 mk

LFC= 19766 ft ASLS 487 mk

MAx HAILSIZE= 8.3 cm/B.1 in

Max VERTICAL VELOCITY= 8 m/s
EGQUIL LEVEL= 25188 ft ASL/399 mk
AFFROX CLOUD TP= 28851 ft ASL
POSITIVE EMERGY ABY LFGC= 4@ J/KG
MEGATIVE EMERGY ELW LFC= -39 JAKG
BULK RICHARDSOW MWUMBER=NONE

KREY Skewt Sat 00:007 24-May-03







1 i
]
y &
o/ %
: N7
o i . ,
AVN B50ME Equiv g e







F Ryt




E_T_J
Hy' fﬁi
;

rgx €onposite Ref] (dBZY Sat.00:457 24-May-03

3

Figure 10




Figure 11







